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(57) Abstract 



Dodoaed is an improved fastening tape for use op a disposable absorbent garment: The fascenifig tape comprises a first substrate (16) 
and an interiodang material (18) attached to said first substrate. The interlocking material (18) extends the emire width of the tastetug 
tope, and die interiockmg material is longitudinally spaced from both transverse edges of the fastening tape. Also disclosed is a process 
for manufacturing the fastening tape. The process involves providing a continuous length of an intedocking material (18) having a width 
and traveling in a first direction. The interlocking material is attached to a first substrate (16) to form a composite. The composite is then 
cot along a second direction to form fastening tapes suitable for attachment on a disposable absorbent garment The second direction is 
substantially perpendicular to the first direction. 
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MECHANICAL FASTENING TAPES AND METHOD FOR THEIR CONSTRUCTION 

Background af the Invention 

The use of Mechanical fastening means on disposable absorbent 
5 products, such as diapers, training pants, adult Incontinent 

products, feminine care products, and the like, are well known. A 
common type of mechanical fastener employed on disposable absorbent 
products 1s a hook-and-loop type fastener 1n which a hook or 
hook- like element 1s provided which 1s adapted for releasably 
10 engaging with a loop or loop-Uke material. Such hook-and-loop type 
fasteners are also well known In the prior art. 

While the use of mechanical hook-and-loop type fasteners on 
disposable absorbent products is known, such use has not become 

15 widespread. This 1s due, 1ri part, to the increased cost of such 
hook-and-loop type fasteners relative to the more common adhesive 
tapes currently used on disposable absorbent products. An additional 
reason that hook-and-loop type fasteners have not been widely used on 
disposable absorbent products relates to the difficulty of forming 

20 such hook-and-loop type fasteners at the high speeds generally 
associated with the manufacture of disposable absorbent products. 
The process Issues associated with the formation of such 
hook-and-loop type fasteners also affects the relative cost of such 
fasteners. The process difficulties associated with the 

25 hook-and-loop type fasteners relates not only to the formation of the 
specific hook-and-loop materials, but also to the attachment of the 
hook-and-loop materials to other elements to form a fastening tape 
suitable for use on disposable absorbent products. The hook-and- 
loop materials must be attached securely enough to the other elements 

30 of the fastening tape so as not to present a product safety Issue. 
In order to render the use of hook-and-loop type fasteners on 
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disposable absorbent products more feasible, It' is desirable to 
provide improved fastening tapes comprising hook-and-loop materials 
and processes for the manufacture of such fastening tapes. 

5 Summary of the Invention 

In one aspect, the present Invention concerns a fastening tape for 
use on a disposable absorbent garment. The fastening tape has a 
width and a length, a first transverse edge and a second transverse 
edge. The fastening tape comprises a first substrate having a width 
10 and an interlocking material attached to said first substrate and 
extending the entire width of said fastening tape. The Interlocking 
material 1s longitudinally spaced from both said first and second 
transverse edges of said fastening tape. 

15 In another aspect* the present Invention concerns a fastening tape 
for use on a disposable absorbent garment. The fastening tape has a 
width and a length, a first transverse edge and a second transverse 
edge. The fastening tape comprises a first substrate having a width 
and an interlocking material attached to said first substrate. The 

20 interlocking material has a width and a length and two longitudinal 
edges. The Interlocking material is attached to said first substrate 
such that at least one of said longitudinal edges of said 
interlocking material is not directly attached to said first 
substrate. 

25 

In another aspect, the present invention concerns a fastening tape 
for use on a disposable absorbent garment. The fastening tape has a 
width and a length, a first transverse edge and a second transverse 
edge. The fastening tape comprises a first substrate having a width 
30 and an Interlocking material attached to said first substrate. The 
interlocking material has a width and a length and two longitudinal 
edges. The Interlocking material is attached to said first substrate 
with both adhesive and thermal bonds. 

35 In another aspect, the present invention concerns a continuous 

process for manufacturing a fastening tape for use on a disposable 
absorbent garment. The process comprises the following steps: 

- 2 - 
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(1) providing a continuous length of an Interlocking material having 
a width and traveling 1n a first direction; (2) attaching said 
Interlocking material to a first substrate traveling 1n said first 
direction to form a composite; and (3) cutting said composite along a 
5 second direction to form fastening tapes suited for attachment to an 
absorbent garment, said second direction being substantially 
perpendicular to said first direction. 

In a particularly preferred aspect, the present Invention comprises a 
10 continuous process for manufacturing a fastening tape for use on a 
disposable absorbent garment. The process comprises the following 
steps: (1) providing a continuous length of an interlocking material 
having a width and traveling in a first direction; (2) attaching said 
interlocking material to a first substrate having a width and 
15 traveling In said first direction to form a composite; (3) slitting 
said composite along said first direction to form two slit 
composites; (4) attaching said two slit composites to a second 
substrate having a width and traveling in said first direction to 
form a tape assembly, said two split composites being laterally 
20 separated prior to attachment to said second substrate; (5) slitting 
said second substrate of said tape assembly along said first 
direction; and (6) cutting said tape assembly along a second 
direction to form fastening tapes, said second direction being 
substantially perpendicular to said first direction. 

25 

In another particularly preferred aspect, the present Invention 
comprises a continuous process for manufacturing a fastening tape for 
use on a disposable absorbent garment. The process comprises the 
following steps: (1) providing two continuous lengths of an 

30 Interlocking material having a width and traveling in a first 

direction, said two continuous lengths of Interlocking material being 
laterally separated; (2) attaching said two continuous lengths of 
Interlocking material to a first substrate having a width and 
traveling in said first direction to form a composite; (3) attaching 

35 said composite to a second substrate having a width and traveling in 
said first direction to form a tape assembly; (4) slitting said tape 
assembly in said first direction; and (5) cutting said tape assembly 
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along a second direction to form fastening tapes, said second 
direction being substantially perpendicular to said first direction. 

In another particularly preferred aspect, the present Invention 
5 comprises a continuous process for manufacturing a fastening tape for 
use on a disposable absorbent garment. The process comprises the 
following steps: (1) providing two continuous lengths of an 
Interlocking material having a width and traveling 1n a first 
direction, said two continuous lengths of Interlocking material being 
10 laterally separated; (2) attaching said two continuous lengths of 
Interlocking material to a first substrate having a width and 
traveling in said first direction to form a composite, said two 
continuous lengths of Interlocking material being attached to said 
first substrate with both adhesive and thermal bonds; (3) attaching 
15 said composite to a second substrate having a width and traveling in 
said first direction to form a tape assembly; (4) slitting said tape 
assembly In said first direction; and (5) cutting said tape assembly 
along a second direction to form fastening tapes, said second 
direction being substantially perpendicular to said first direction. 

20 

Brief Description of the Drawings 

Fig. 1 1s a plan view of a fastening tape according to the present 
Invention. 

25 Fig. 2 Illustrates an exploded perspective view of the fastening tape 
Illustrated in Fig. 1. 

Fig. 3 1s a cross -sectional view of the fastening tape of Fig. 1 
taken along line 3-3 of F1g. 1. 

30 

F1g. 4A Illustrates a first alternative embodiment of a fastening 
tape according to the present Invention. 

F1g. 4B illustrates a second alternative embodiment of a fastening 
35 tape according to the present Invention. 
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F1g. 5 schematically Illustrates a first embodiment of the process of 
the present Invention. 

Fig. 6 schematically Illustrates a second embodiment of the process 
5 of the present invention. 

Fig. 7 schematically Illustrates a third embodiment of the process of 
the present Invention. 

10 F1g. 8A schematically Illustrates a fourth embodiment of the process 
of the present invention. 

Fig. 8B schematically Illustrates a preferred embodiment of the 
process illustrated In Fig. 8A. 

15 

Fig. 9A is a plan view of fastening tapes manufactured by the process 
illustrated In Fig. 8A. 

Fig. 9B Is a plan view of fastening tapes manufactured by the process 
20 Illustrated in Fig. 8B. 

F1g. 10A Is a cross-sectional view taken along line 10A-10A of 
Fig. 9A. 

25 Fig. 10B is a cross-sectional view taken along line 10B-10B of 
Fig. 9B. 

Fig. 11 illustrates a disposable Infant diaper comprising fastening 
tapes according to the present Invention. - - . . .. _ 

30 

Fig. 12 is a cross-sectional view taken along line 12-12 of Fig. 11. 

Fig. 13 illustrates a test sample for use in the peel and shear test 
described below in connection with the examples. 

35 

Fig. 14 Illustrates a testing rack and test samples during the shear 
test described below 1n connection with the examples. 

- 5 - 
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Detailed Description of the Preferred Embodiments 
The present Invention relates to a fastening tape suitable for use on 
disposable absorbent garments. The term "disposable absorbent 
garments" 1s intended to refer to any disposable garment Intended to 
5 absorb discharged body fluids. Examples of disposable absorbent 
garments include diapers, adult Incontinence products, training 
pants, feminine napkins, wound dressings, and the like. For ease of 
understanding, much of the following description will be made in 
terms of the use of the fastening tapes of the present invention on 

10 disposable diapers. Nonetheless, it is to be understood that the 
fastening tapes of the present invention are equally suited for use 
on any other disposable absorbent garment and that the bonding 
methods described herein are equally well suited for use in other 
applications such as In other aspects of the construction of 

15 disposable absorbent garments. 



In one aspect, the present invention refers to a fastening tape for 
use on disposable absorbent garments. The fastening tape can best be 
understood by reference to the figures wherein Fig. 1 illustrates a 

20 plan view of a fastening tape according to this aspect of the present 
invention. The fastening tape 10 has a length L and a width M. As 
used herein, reference to the length of a fastening tape 1s Intended 
to refer to the dimension of the fastening tape generally 
perpendicular to the length of the disposable absorbent garment to 

25 which it is attached. The length of a disposable absorbent gamfent 
refers to that dimension of the garment which extends from a rear 
waistband area of the garment , through a crotch area of the garment, 
to an opposite waistband area of the garment. This generally 
corresponds to the machine direction of the garment during 

30 manufacture and the greatest planar dimension of the product. The 
width of the fastening tape refers to the dimension of the fastening 
tape generally perpendicular to the length thereof. 



The fastening tape 10 defines a first transverse edge 12 and a second 
35 transverse edge 14. The fastening tape 10 comprises a first 

substrate 16 having a width W\ In the illustrated embodiment, the 
width U a of the first substrate 16 corresponds to the overall width W 
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of the fastening tape 10. An Interlocking material 18 is attached to 
the first substrate 16 and extends the entire width M of the 
fastening tape 10, The interlocking material is longitudinally 
spaced from both the first transverse edge 12 and the second 
5 transverse edge 14. The interlocking material has a width W" 
extending along the length direction of the fastening tape and a 
length perpendicular to the width W". 

As used herein, reference to an Interlocking material is intended to 
10 refer to a material which 1s adapted to mechanically Interlock with a 
second material. In the Illustrated embodiment, the Interlocking 
material Is either the hook or the loop portion of a hook- and- loop 
fastener. Hook-and-loop fasteners are known to those skilled in the 
art. A hook-and-loop fastener generally comprises a hook material 
15 and a loop material. The hook material generally comprises a base 
sheet material from which stemlike projections extend. One end of 
the stemlike projection 1s attached to the base sheet material, while 
the other end of the stemlike projection defines a hook, or hook-like 
structure, which Is adapted to interlock with a loop or loop-type 
20 material. The loop or loop- type material generally comprises a woven 
or nonwoven material defining Individual loops of material which can 
Interlock with the hook or hook-like material. Other interlocking 
materials Include cohesive materials, snaps, and the like. 

25 Exemplary of a hook material suitable for use in the present 

invention is that obtained from Velcro Group Company, Manchester, 
New Hampshire, under the trade designation CFH-22 and CFM-15. 
Suitable hook materials generally comprise from about 300 to about 
1000 hooks per square Inch (about 46 to about 155 hooks per square 

30 centimeter), preferably from about 700 to about 900 hooks per square 
inch (about 108 to about 140 hooks per square centimeter). The hooks 
suitably have a height of from about 0.015 Inch (0.038 centimeter) to 
about 0.050 Inch (0.127 centimeter), preferably of from about 
0.025 inch (0.0635 centimeter) to about 0.035 Inch 

35 (0.0889 centimeter). 
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Exemplary of a loop material suitable for use 1n the present 
Invention 1s that obtained from Guilford Mills, Inc., Greensboro, 
North Carolina, under the trade designation Style 19902 or Style 
30020. A suitable loop 1s a fabric of a raised loop construction, 

5 stabilized through napping and thermosetting such that the loops are 
erect from the base material. The fabric may be a two bar warp knit 
construction having from 21 to 41 courses per inch (8.27 to 16.4 
courses per centimeter) and from 26 to 46 wales per Inch (10.24 to 
18.1 wales per centimeter), preferably of polyester yarn, in which 

10 15-35 percent of the yam is composed of yarn having about 15 or less 
filaments and having a yarn denier (d) within the range of about 15- 
30 d. In addition, about 65-85 percent of the yarns are those having 
1-30 individual filaments therein and having a yarn denier within the 
range of about 30-50 d. The caliper is 0.010 to 0.040 inch (0.0254 

15 to 0.1 centimeter) and basis weight from 1.0 to 3.0 ounces per square 
yard. Suitable loop materials are shown, for example, in U.S. Patent 
5,019,073 issued Nay 28, 1991, to Roessler et al., the disclosure of 
which is incorporated by reference herein. 

i 

20 While the interlocking material attached to the first substrate may 
be either a hook material or a loop material, it is generally 
preferred that the interlocking material comprise a hook material. 
Those skilled in the art will appreciate that the second interlocking 
material, with which the interlocking material 18 is intended to 

25 interlock, will be positioned on the disposable absorbent garment 
such that the fastening tape 10 can be utilized to attach the 
disposable absorbent garment about the waist of a wearer. In 
general, the fastening tape 10 will be attached to the rear periphery 
of the disposable absorbent garment, and the second interlocking 

30 material will be attached to the outer surface of the disposable 

absorbent garment, near a front edge of the garment. This aspect of 
the invention will be described in greater detail below. 
Alternatively, the fastening tape 10 may be attached to the front 
periphery of the disposable absorbent garment, and the second 

35 interlocking material may be attached to the outer surface of the 
disposable absorbent garment, near a rear edge of the garment. 
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The fastening tape of the present Invention may be formed from first 
substrate 16 and Interlocking material 18* In the particular 
embodiment Illustrated 1n F1g. 1, the fastening tape 10 further 
comprises a second substrate 20 to which the first substrate 1s 
5 attached. This aspect of the Invention can best be understood by 
reference to Fig* 2 which 1s an exploded perspective view of the 
fastening tape 10 Illustrated 1n Fig. 1. As can be seen from 
reference to Fig. 2, the first substrate 16 has a length which 1s 
less than the length of the second substrate 20, but has a width 

10 which 1s equal to the width of the second substrate 20. The length 
of the second substrate 20 which extends beyond the length of the 
first substrate 16 defines a tab generally designated by the 
numeral 22 which, in use, functions as a finger tab, allowing a user 
to easily remove the interlocking material 18 from an Interlocked 

15 relationship with a second interlocking material. Further, tab 22 
serves to prevent skin Irritation which could otherwise be caused by 
the edges of the interlocking material 18. 

It is to be understood that the first and second substrates may have 
20 a wide variety of configurations relative to one another. For 

example, the first substrate 16 and the second substrate 20 may have 
the identical configuration (Figs. 4A and 4B). Alternatively, the 
second substrate may have a length or a width which 1s less than or 
greater than the first substrate 16. 

25 

Any flexible material having the required physical strength to 
perform a fastening function as described herein is believed suitable 
for use as the first and/or second substrate material. Examples of 
materials suitable for use as the first and second substrate include 
30 thermoplastic or thermosetting films, such as polyolefin films, 
polyurethane films, and the like; nonwoven materials such as 
melt blown or spunbonded polyolefins; woven materials; nonwoven 
composites; nonwoven/film composites; and the like. 

35 Any method capable of attaching the first and second substrate to one 
another, and/or the first Interlocking material to the first 
substrate, 1s believed suitable for use in the present Invention. 
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For example, the materials may be attached together by hot or cold 
melt adhesives, thermal bonding (including ultrasonic bonding), 
sewing, combinations of these methods, and the like. In one 
preferred embodiment of the present invention the interlocking 
5 material is attached to the first substrate with both adhesive and 
thermal bonds. 

Fig. 3 illustrates a cross-sectional view taken along line 3-3 of 
Fig. 1. Fig. 3 Illustrates an embodiment wherein the first 

10 substrate 16 and second substrate 20 are adhesively bonded together 
by adhesive layer 24. Similarly, Interlocking material 1s bonded to 
the first substrate 16 by an adhesive material 26. Those skilled in 
the art will recognize suitable adhesive materials for use in forming 
adhesive layers 24 and 26. Exemplary of adhesive materials suitable 

15 for use as adhesive layers 24 and 26 are those commercially available 
from Find ley Adhesives, Inc., Wauwatosa, Wisconsin, under the trade 
designation H-2096. As can be seen from reference to F1g. 3, the 
first and second substrates are unattached in an area in which they 
overlap. That 1s, adhesive layer 24 does not extend all the way to 

20 transverse edge 12 of the fastening tape 10. Accordingly, a portion 
of the first substrate 16 and the second substrate 20 will not be 
adhered to one another at longitudinal end 12. 

The adhesive layer 26 may be coextensive with the interlocking 
25 material 18. Alternatively, the adhesive layer 26 may cover less 

than the entire interlocking material 18. Specifically, the adhesive 
layer 26 may not extend to one or more longitudinal edges of the 
Interlocking material 18 relative to the width (W) of the 
Interlocking material 18. Thus, the longitudinal edges of the 
30 interlocking material are not directly attached to the first 

substrate. This aspect of the invention can be seen from reference 
to Fig. 4A wherein the adhesive layer 26 1s shown as having a width 
which 1s less than the width (W") of the Interlocking material 18. 
By having adhesive layer 26 cover less than the entire Interlocking 
35 material 18, unattached edges 27 are formed between Interlocking 

material 18 and the first substrate 16. In one preferred embodiment, 
the adhesive layer 26 comprises a plurality of beads of adhesive. 
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Beads of adhesive have been found to provide better adhesion of the 
interlocking material 18 to the first substrate 16. 

The presence of the unattached edges 27 have been found to lessen the 
5 likelihood of interlocking material 18 being separated from the 
fastening tape 10. Specifically, 1n the embodiment illustrated in 
Fig. 4A, the presence of the unattached edges 27 is more likely to 
cause separation of the interlocking material 18 from the fastening 
tape 10 to occur through separation of the interlocking material 18 

10 and the adhesive layer 26. When the unattached edges 27 are absent 
(Fig. 3), separation of the interlocking material 18 from the 
fastening tape 10 1s more likely to occur through separation of the 
first substrate and the second substrate and tearing of the first 
substrate. As a general rule, the force required to separate the 

15 interlocking material 18 from the adhesive layer 26 1s greater than 
the force required to separate the first substrate from the second 
substrate. 

Further, the presence of unattached edges 27 have been found to 
20 Improve the performance of the hook and loop fastening system. 

Specifically, the presence of unattached edges 27, particularly on 
the finger tab side of the Interlocking material 18, has been found 
to cause initial separation of the interlocking (hook) material 18 
from the loop material to occur through a shear mode (force generally 
25 parallel to plane of Interlocking) rather than a peel mode (force 
generally perpendicular to plane of Interlocking). Those skilled in 
the art will recognize that the force required to separate a hook and 
loop material through a shear mode is generally greater than the 
_ _ „ force required to separate the same material s ^through a peel mode. _ 

The unattached edges 27 generally have a width of from about 
5 percent to about 35 percent, preferably of from about 10 percent to 
about 25 percent of the width (W) of the interlocking material 18. 
The interlocking material 18 and adhesive layer 26 may form unadhered 
35 edges around the entire periphery of the interlocking material 18 or 
only around a portion of its periphery. 

- 11 - 
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Fig. 4B Illustrates a second, preferred, alternative embodiment of 
the present Invention. Fig. 4B 1s Identical to Fig. 4A with the 
exception that Fig. 4B further comprises thermal bonds 25. Thus, in 
the embodiment Illustrated In Fig. 4B the interlocking material 18 1s 
5 attached to the first substrate 16 by both adhesive layer 26 and 
thermal bonds 25, that is, by both adhesive and thermal bonds. 
Further, the first substrate 16 1s attached to the second substrate 
20 by both adhesive layer 24 and thermal bonds 25. 

10 Applicants have discovered that attachment of the interlocking 

material 18 to the first substrate 16 by both adhesive and thermal 
bonds has been found to produce a system of attachment that possesses 
both good shear adhesion (creep mode) and good peel adhesion 
(dynamic). Specifically, the adhesive bond 1s as described above. 

15 As stated above the adhesive bond possesses excellent peel adhesion. 
However, under certain conditions, such as elevated temperature, the 
shear adhesion of the adhesive bond alone has been found to be less 
than desired in some instances. Applicants have discovered that the 
use of thermal bonds in addition to the adhesive bonds has been found 

20 to produce a system of attachment that possesses both good shear and 
good peel adhesion. Applicants hypothesize, without intending to be 
bound thereby, that the presence of the adhesive bonds contribute 
significantly to the peel adhesion of the system while the presence 
of the thermal bonds contributes significantly to the shear adhesion 

25 of the system. 

As used herein, reference to "thermal" bonds Is Intended to refer to 
bonds formed as a result of the application of energy which causes 
localized heating. Accordingly, reference to thermal bonds includes 
30 bood* formed by the application of electromagnetic radiation as well 
as the application of ultrasonic energy. 

In a preferred embodiment, the thermal bonds are ultrasonic bonds. 
Those skilled in the art will recognize methods suitable for forming 
35 ultrasonic bonds. Equipment and methods of ultrasonic bonding are, 
for example, illustrated in U.S. Patents 5,110,403 issued Nay 5, 
1992, to Ehlert; and 5,096,532, Issued March 3, 1992, In the name of 
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Neuwlrth et al. The ultrasonic bonds are desirably sufficient to 
cause the Interlocking material 18 and the first substrate 16 to melt 
and flow together to affect the bonding function. 

5 Any pattern of thermal bonding 1s believed suitable for use 1n the 
present invention. Suitable bonding patterns Include, individual, 
separated areas of bonding such as circles, squares, triangles, 
diamonds, and the like; lines; bars; sine waves; dashes; and the 
like. Those skilled in the art will recognize that when the 

10 Interlocking material 18 is the hook material of a hook-and-loop 
fastener, that formation of such thermal bonds may destroy the 
functionality of the individual hooks present in the area of thermal 
bonding. Accordingly, it 1s generally desired to design the bonding 
pattern such that 1s destroys the functionality of as few hooks as 

15 possible. For this reason the thermal bonding covers from about 1 to 
about 20, alternatively from about 1 to about 10, alternatively from 
about 1 to about 5 percent of the surface area of the Interlocking 
material (also referred to as bond area). Accordingly, when it 1s 
desired to space the thermal bonding over the entire surface area of 

20 the interlocking material, 1t may be desired to employ Individual 

thermal bonds having a surface area of from about 0.0001 to about 1.5 
square centimeters, alternatively of from about 0.001 to about 0.013 
square centimeters. 

25 In some Instances It may be possible to see a synergistic effect 
between the adhesive and thermal bonds. Applicants believe this Is 
most likely to occur when the thermal bonding 1s 1n a continuous 
pattern such as a line or wave and when the total bond area 1s 
approximately 7 percent or greater, up to about 20 percent. 

30 

In torn cases, it may be desirable to design the interlocking 
material so that the thermal bonds do not destroy the functionality 
of the hooks. For example, marginal portions of base material, which 
are free from hooks, could be provided on the interlocking material 
35 and the thermal bonding could occur In those marginal portions. 

Alternatively, discrete hook free areas could be provided across the 
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surface area of the Interlocking material and the thermal bonds could 
be located 1n those hook free areas. 

In one preferred embodiment, the thermal bonds are formed by 
5 ultrasonic bonding and are in the form of Individual, circular bonds 
having a diameter of about 0.064 centimeter and covering about 2 
percent of the surface area of the Interlocking material. The bonds 
are generally evenly spaced over the surface of the interlocking 
material. Such bonds are suitably formed by tapered pins having a 

10 base diameter of about 0.064 centimeter, a taper of about 15 degrees 
and a height of about 0.15 centimeter. The pins are located on the 
anvil of an ultrasonic bonding apparatus which functions together 
with an ultrasonic horn to produce the thermal bonds. In order to 
further protect the functionality of hooks present on the 

15 Interlocking material, It is preferred that the anvil of the 

ultrasonic bonding apparatus contact the interlocking material and 
the horn of the ultrasonic bonding apparatus contact the first 
substrate. Further, it 1s preferred that the pins or other raised 
area defining the bonding pattern have a height which 1s great enough 

Z0 to prevent damaging the hook members to an unacceptable degree. 

Specifically, it Is generally desired that the pins or other raised 
area defining the bonding pattern have a height which 1s greater than 
the total thickness of the material being thermally bonded. 

25 In the embodiment Illustrated in Figs. 4A and 4B, the first substrate 
16 and the second substrate 20 have the same length. Adhesive 
layer 24 extends between the first and second substrates out to the 
second transverse edge 14 of fastening tape 10 but does not extend to 
the first transverse edge 12. 

30 

In the embodiment Illustrated in Figs. 3, 4A and 4B, fastening tape 
10 Is Intended to be attached to a disposable absorbent garment by 
attaching the unadhered portion of the first substrate 16 to the 
inner surface of a disposable absorbent garment and attaching the 
35 unadhered portion of the second substrate 20 to the outer surface of 
the disposable absorbent garment. That 1s, the absorbent garment is 
sandwiched between the unadhered portions of the first substrate 16 
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and the second substrate 20. This aspect of the present invention is 
explained 1n greater detail below in connection with Figs. 11 and 12. 

Naturally, other methods of attaching the fastening tape 10 to the 
5 disposable absorbent garment are possible. For example, the first 
and second substrates could be adhered together along their entire 
length. The fastening tape could then be attached to the inner or 
outer surface of the garment. Alternatively, the fastening tape 10 
could be attached to the disposable absorbent garment between 
10 individual components of the garment. These alternative methods of 
attachment apply with equal force to a fastening tape comprising a 
single, first substrate and no second substrate. 

The interlocking material 18 is desirably longitudinally spaced from 
15 both the first transverse edge 12 and the second transverse edge 14 
of the fastening tape 10. It 1s desired that the Interlocking 
material be spaced from each transverse edge by a distance of at 
least about 2 millimeters, preferably of at least about 
8 millimeters, and most preferably of at least about 16 millimeters. 
20 In this manner, the finger tab 22 may be provided. As a general 
rule, the first Interlocking material 18 will be positioned more 
closely toward the second transverse edge 14 than the first 
transverse edge 12. Nonetheless, when the Interlocking material 18 
is relatively soft, the interlocking material may be located at the 
25 first or second transverse edge of the fastening tape. 

In another aspect, the present invention concerns a process for 
manufacturing a fastening tape for use on a disposable absorbent 
garment. The process can best be understood by reference to the 

30 drawings wherein Fig. 5 illustrates a schematic view of a process 

according to the present invention. A generally continuous length of 
an interlocking material 18 is provided. The Interlocking 
material 18 1s provided from supply roll 28. The continuous length 
of Interlocking material has a width and is traveling 1n a first 

35 direction D. The width of the interlocking material is measured in a 
direction generally perpendicular to direction D. In the embodiment 
Illustrated in Fig. 5, a hot melt glue is applied to the Interlocking 
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material by applicator 30. A first substrate 16 1s provided from 
supply roll 32. The first substrate 16 has a width W and 1s 
traveling 1n the first direction D* The Interlocking material 18 1s 
attached to the first substrate 16, near one longitudinal edge of the 
5 first substrate, as a result of the adhesive applied to the 

interlocking material by applicator 30. A pair of nip rollers 34 
ensures adhesive contact between the interlocking material 18 and the 
first substrate 16. The attachment of the interlocking material to 
the first substrate forms a composite. 

10 

Those skilled in the art will recognize that any means capable of 
joining the first interlocking material to the first substrate is 
suitable for the present Invention. For example, in addition to 
adhesive attachment, it is possible to thermally bond (including 
15 ultrasonic bonding), or sew the interlocking material to the first 
substrate. Again, In a preferred embodiment, the first Interlocking 
material Is joined to the first substrate by both adhesive and 
thermal bonds. Similarly, applicator 30 may comprise a slotcoater, 
spray applicator, bead applicator, or curtain applicator. 

20 

The composite of interlocking material 18 and first substrate 16 is 
then cut by cutter 36 to form Individual fastening tapes 38. 
Cutter 36 cuts the composite in a second direction D' substantially 
perpendicular to the first direction 0. The fastening tapes 38 are 
25 then conveyed on conveyer 40 to a location for application to a 
disposable absorbent garment. 

Those skilled in the art will recognize that cutter 36 may comprise 
rotary cutters, air knives, thermal knives, pinch cutters, ultrasonic 
30 cutters, lasers, and the like. 

Conveyor 40 may comprise a conveying belt, vacuum drum, transfer 
layers, gripper fingers, and the like. 

35 A second embodiment of the process according to the present invention 
is Illustrated in Fig. 6. The process illustrated in Fig. 6 is 
substantially identical to the process illustrated in Fig. 5 with the 
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exception that the Interlocking material 18 1$ applied to the first 
substrate 16 generally 1n the center of the first substrate 16. 
After forming the composite of the interlocking material 18 and first 
substrate 16, the composite is slit by slitter 42 to form two slit 
5 composites 44 and 46. Each slit composite 44 and 46 comprises the 
first substrate 16 and the interlocking material 18. As in the 
process Illustrated in Fig. 5, cutter 36 cuts the slit composites 44 
and 46 along a second direction 0* substantially perpendicular to the 
first direction 0 to form fastening tapes 38. Conveyor 40 conveys 
10 fastening tapes 38 to the location at which they are to be joined to 
a disposable absorbent garment. 

As can be appreciated from reference to F1g. 6, by slitting the 
composite to form two si It composites 44 and 46 prior to cutting 

15 along the second direction, each cut along the second direction made 
by cutting means 36 may form two fastening tapes* Obviously, if it 
is desired to form fastening tapes having the same general dimensions 
as those tapes illustrated in Fig. 5, the first substrate 16 and the 
interlocking material 18 will need to have starting widths twice that 

20 of the interlocking material 18 and first substrate 16 Illustrated 1n 
F1g. 5. 

The process Illustrated in Fig. 6 may be preferred over that 
illustrated in Fig. 5 since it forms two fastening tapes for each cut 

25 of cutter 36. Those skilled in the art will appreciate that 

disposable absorbent garments on which the fastening tapes of the 
present invention can be utilized generally utilize at least two of 
such fastening tapes. Thus, each cut of cutter 36 can form two 
- fastening tapes which may be sufficient to provide all of the 

30 fastening tapes for a specific disposable absorbent garment. 

Fig. 7 illustrates a particularly preferred process according to the 
present Invention. 

35 According to the process illustrated in Fig. 7, the Interlocking 
material 18 is again supplied from supply roll 28. Applicator 30 
applies adhesive to the Interlocking material which 1s then adhered 
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to the first substrate 16 supplied from supply roll 32 to form a 
composite. The Interlocking material 18 1s applied to first 
substrate 16 generally at the center of substrate 16. N1p rollers 34 
ensures adhesive bonding between the first substrate 16 and the 
5 interlocking material 18. At folding area 48, the longitudinal edges 
50 and 52 of the first substrate 16 are folded on top of the 
composite so that the edges 50 and 52 are in contact with the planar 
surface of the first substrate 16 to which the Interlocking material 
18 is attached. The composite 1s then si 1 1 by slitter 42 to form two 
10 si 1 1 composites 44 and 46. The two slit composites 44 and 46 are 
then laterally spaced along direction 0' by spreader 54. The two 
slit composites continue to travel in the first direction D. 

An adhesive is applied to the two slit composites by adhesive 
15 applicator 56. A second substrate 20 traveling in the first 

direction D is provided by supply roll 58. An adhesive is applied to 
the second substrate 20 by adhesive applicator means 60. The two 
slit composites 44 and 46 are then attached to the second substrate 
while the two slit composites are in a laterally spaced condition. 
20 In this manner, a portion of the second substrate separates the two 
slit composites. It is this portion of the second substrate which 
forms the finger tab 22 illustrated in Figs. 1-3. Attachment of the 
slit composites 44 and 46 to the second substrate 20 forms a tape 
assembly 62. The tape assembly 62 passes through nip roller 64 to 
25 ensure adhesive sealing of the first substrate to the second 
substrate. 

Slitter 66 then slits the second substrate of the tape assembly along 
the first direction D in that portion of the second substrate which 

30 separates the two slit composites 44 and 46 to form two slit tape 
assemblies. In a preferred embodiment, the second substrate Is slit 
in the first direction along an interlocking pattern such as a 
sinusoidal wave pattern. The slit tape assemblies are then cut, by 
cutter 36, along a second direction D' to form fastening tapes 38. 

35 Specifically, the first substrate 16 and interlocking material 18 are 
cut along the second direction D' while the second substrate 20 1s 
simultaneously cut along said second direction at a location adjacent 
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the location at which the first substrate 1s cut. The second 
direction D 1 1s again substantially perpendicular to the first 
direction. The fastening tapes 38 are then conveyed by conveyor 40 
to the point at which they are applied to a disposable absorbent 
5 garment. 

In a preferred embodiment, the Interlocking material 18 Is attached 
to the first substrate with both adhesive and thermal (ultrasonic) 
bonds. Those skilled in the art would recognize modifications 

10 necessary to the process Illustrated 1n F1g. 7 to product a fastening 
tape wherein the interlocking material 1s adhered to the first 
substrate with both adhesive and thermal (ultrasonic) bonds. For 
example, an ultrasonic bonding apparatus such as that described above 
may be Included 1n the process Immediately after nip rollers 34, nip 

15 roll 64 or slitter 66. 

Folding area 48 suitably contains folding boards, plows, and the 
like, to effectuate the described folding. Spreader 54 suitably 
comprises bowed rollers, bowed bars, angled rollers, spiral rollers, 

20 or the like. The cutter 66 suitably comprises a rotary cutter, water 
cutter, laser cutter, and the like. The adhesive applied by 
applicators 30, 56 and 60 are suitably hot melt adheslves which 
adheslves and adhesive applicator systems are commercially available 
from Nordson Corporation, Westlake, Ohio; Spraymatlon, Inc., Ft. 

25 Lauderdale, Florida; Accumeter Laboratories, Inc., Marlboro, 

Massachusetts; Findley Adheslves, Inc., Wauwatosa, Wisconsin; and J&M 
Laboratories, Inc., Gainesville, Georgia. Of course, other methods 
of attachment can be substituted for the described adhesive 
attachment. _ _ _ . 

30 

Fig. 8A Illustrates another preferred process according to the 
present invention. According to the process Illustrated in Fig. 8A, 
an Interlocking material 18 Is again supplied from supply roll 28. 
The Interlocking material 1s formed with a line of weakness along Its 
35 length. The line of weakness 1s, for example, free of hooks and has 
a base which 1s thinner than the surrounding material. This allows 
the interlocking material 18 to be split Into two pieces. The two 
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pieces of Interlocking material are split and laterally spaced along 
direction D' by spreader 54. In the Illustrated embodiment, 
spreader 54 comprises a contoured roll. Both pieces of the 
interlocking material 18 are then passed over heated roll 33 and have 
5 adhesive applied thereto by applicator 30. The two pieces of 
interlocking material are then adhered to a first substrate 16 
supplied from supply roll 32 to form a composite which 1s compressed 
by nip rollers 34 to ensure adhesive bonding. The width of the two 
pieces of Interlocking material is less than the width of the first 

10 substrate. At folding area 48, the longitudinal edges 50 and 52 of 
the first substrate 16 are folded on top of the composite comprising 
the first substrate 16 and the interlocking material 18. The folding 
occurs so that the edges 50 and 52 are in contact with a planar 
surface of the first substrate 16 and so that the first substrate 16 

15 covers the exposed surface of interlocking material 18. A second 

substrate 20 traveling in the first direction D 1s provided by supply 
roll 58. An adhesive Is applied to the second substrate 20 by 
adhesive applicator means 60. The composite of the first substrate 
16 and Interlocking material 18 is then attached to the second 

20 substrate. In this manner, a portion of both the first and second 
substrates separates the two pieces of Interlocking material 18. It 
1s these portions of the first and second substrates which form the 
finger tab Illustrated In Fig. 4A. Attachment of the composite of 
the first substrate 16 and Interlocking material 18 to the second 

25 substrate 20 forms a tape assembly 62. The tape assembly 62 passes 
through nip roller 64 to ensure adhesive sealing of the first 
substrate to the second substrate. 

Slitter 66 then slits the first and second substrate of the tape 
30 assembly along the first direction D 1n that portion of the first and 
second substrates which separate the two pieces of Interlocking 
material 18 to form two slit tape assemblies. In a preferred 
embodiment , the first and second substrates are slit in the first 
direction along a sinusoidal wave pattern. Adhesive applicator 56 
35 then applies an adhesive to the slit tape assemblies. This adhesive 
will serve to attach the fastening tapes to the disposable absorbent 
product. The si 1t tape assemblies are then cut, by cutter 36, along 



- 20 - 

SUBSTITUTE SHEET (RULE 26) 



WO 95/05140 



PCT/DS94/09049 



a second direction D' to form fastening tapes 38. The second 
direction D' is substantially perpendicular to the first direction. 
The fastening tapes 38 are then conveyed by conveyor 40 to the point 
at which they are applied to a disposable absorbent product. 

F1g. 8B Illustrates an embodiment of the process Illustrated In F1g. 
8A wherein the interlocking material 18 1s attached to the first 
substrate with both adhesive and thermal (ultrasonic) bonds. 
Specifically, the process Illustrated In F1g. 8B 1s Identical to the 
process Illustrated in Fig. 8A except that the process further 
comprises rotary ultrasonic anvil 63 and rotary ultrasonic horn 65. 
As can be seen from reference to Fig. 8B, the pattern of ultrasonic 
bonding does not cover the entire surface of the tape assembly 62 but 
is generally confined to the area consisting of the two pieces of the 
interlocking material, the area slightly beyond the outer edges of 
the Interlocking material, and the area separating the two pieces of 
interlocking material. Further, the process Illustrated In F1g. 88 
differs from that Illustrated in F1g. 8A 1n that the first substrate 
1s folded at folding area 48 such that the first substrate 16 does 
not cover the interlocking material 18 and, in fact, stops about 
0.125 Inch short of the interlocking material. This Is illustrated 
In greater detail In Fig. 9B. 

Figs. 9A and 10A illustrate the fastening tapes formed by the process 
Illustrated 1n Fig. 8A. F1gs. 9B and 10B illustrate the fastening 
tapes formed by the process Illustrated in Fig. 8B. As can be seen 
from reference to Figs. 9A and 10A, the fastening tapes produced by 
the method Illustrated 1n Fig. 8A comprise a second substrate 20, a 
first substrate 16 folded _to_def 1ne fold. 1 Ine 68, and Interlocking 
material 18. The adhesives used to form the fastening tapes 38 are 
not Illustrated In F1gs. 9A, 9B, 10A and 10B. Fold line 68 Is formed 
at folding area 48 of F1gs. 8A and 8B. Cutter 66 defines cut line 
70, while cutter 36 defines cut lines 72. As will be appreciated 
more from the description of Figs. 11 and 12, in use, the Individual 
fastening tapes can be attached to a disposable absorbent garment by 
adhering the second substrate 20 to one surface of the garment and 
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then unfolding the first substrate and adhering 1t to the opposite 
surface of the garment. 

As can be seen from reference to Figs. 9B and 10B, the fastening tape 
5 is identical to that described in connection with Figs. 9A and 10A 
except for the presence of thermal (ultrasonic) bonds 69 and for the 
fact that the first substrate 16 is folded such that it does not 
overlay the Interlocking material 18 but stops about 0.125 inch short 
of the interlocking material. 

10 

Applicants have found that, by having the first substrate 16 cover 
the interlocking material 18 as a result of folding at area 48, (as 
illustrated in Fig. 9A) processing of the fastening tape 38 may be 
improved. Specifically, the portion of the first substrate 16 

15 covering the interlocking (hook) material 18 has been found to adhere 
to the interlocking material 18 during the process of conveying the 
fastening tape 38 to a location at which it Is joined to the diaper. 
Further, covering the interlocking material 18 with the folded 
portion of the first substrate 16 has been found to keep adhesives 

20 used during the manufacturing process from contacting the hooks of 
the interlocking material. 

Fastening tapes according to the present Invention suitably have a 
width of from about 15 millimeters to about 100 millimeters, 

25 preferably of from about 25 millimeters to about 70 millimeters, and 
a length of from about 25 millimeters to about 150 millimeters, 
preferably of from about 50 millimeters to about 100 millimeters. 
Accordingly, the first and second substrates generally have a width 
of from about 15 millimeters to about 100 millimeters, preferably of 

30 from about 25 millimeters to about 70 millimeters, and a length of 
froa about 50 millimeters to about 175 millimeters, preferably from 
about 60 millimeters to about 125 millimeters. 

In those embodiments wherein the fastening tape comprises a first and 
35 a second substrate, the width and/or length of the first substrate 
may be equal to, greater, or less than, the width and/or length of 
the second substrate, and vice versa* In those embodiments wherein 
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the first and second substrates have different lengths and/or widths, 
the length and width of the fastening tape may be defined by the 
combination of the first and second substrates. That Is, for 
example, the length of the fastening tape may be greater than the 
5 length of either the first or second substrate alone. 

The interlocking material may have a width (H M ) of from about 
5 millimeters to about 50 millimeters, preferably of from about 
10 millimeters to about 35 millimeters. 

10 

Figs. 11 and 12 Illustrate a fastening tape according to the present 
Invention in use on a disposable diaper. Those skilled in the art 
will recognize that diaper 74 generally comprises an outer cover 76, 
an inner bodyside liner 78, and an absorbent core 80 located between 

15 the outer cover 76 and the liner 78. Leg elastics 82 are located 

generally at the longitudinal edges of diaper 74. The diaper further 
comprises a front waist elastic 84 and a rear waist elastic 86. The 
fastening tape of the present invention is generally attached at the 
rear of the diaper by sandwiching the outer cover 76 and Inner 

20 bodyside liner 78 between the first substrate 16 and the second 

substrate 20 in an area where the first and second substrates are not 
attached to one another. This aspect of the present Invention can 
best be seen by reference to Fig. 12. In the embodiment Illustrated 
In Fig. 12, the second substrate 20 Is not attached to the diaper 74 

25 along as great a length as the first substrate 16. In the 

illustrated embodiment, interlocking material 18 comprises the hook 
material of the hook-and-loop fastener. The diaper further comprises, 
a second Interlocking material 88 attached to the outer cover 76 
- generally at the front of the diaper. In the illustrated embodiment, 

30 the second interlocking material 88 comprises the loop material of 
the hook-and-loop fastener. Those skilled in the art will recognize 
that the relative positions of the hook-and-loop materials could be 
reversed on diaper 74. 

35 Specific examples of disposable absorbent garments on which the 
fastening tapes of the present invention may be utilized are 
disclosed in the following U.S. Patents and U.S. Patent Applications: 
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U.S. 4,798,603 Issued January 17, 1989, to Meyer et al.; U.S. 
5,176,668 Issued January 5, 1993, to Bemardln; U.S. 5,176,672 Issued 
January 5, 1993, to Bruemmer et al.; U.S. 5,192,606 issued March 9, 
1993, to Proxmire et al., and U.S. Patent Application Serial 
5 No. 07/757,760 filed September 11, 1991, in the name of Hanson et al. 

Test Methods 

10 Peel Strength 

This test procedure determines the peak load, measured In grams 
force, required to remove the hook material from a fastening tape 
intended for use on a diaper. 

15 Equipment 

1. Tensile tester capable of obtaining a peak load and equipped 
with an appropriate load cell. A suitable tensile testing 
system Is a Slntech Tensile Tester, commercially available from 
HTS Slntech, Research Triangle Park, North Carolina, under the 

20 trade designation Instron Model 4201 Tensile Tester with Slntech 

QAD (Quality Assurance Department) Software. 

2. QAD software commercially obtained from HTS Slntech under the 
trade designation QAD Software. 

3. 90 pound per square Inch grips commercially available from 
25 Instron Corporation, Canton, Massachusetts, under the trade- 
designation "Grips Instron 2712 (90 psi), Instron 2712-003." 

4. 0.5 Inch grip faces, serrated, commercially available from 
Instron Corporation, Canton, Massachusetts. 

5. Test facility having a temperature of 23 ± TC, and a relative 
30 humidity of 50 ± 2 percent. 

Test Procedure 

1. A sample to be tested, such as that Illustrated In Fig. 13, is 
conditioned 1n the test facility for at least 4 hours prior to 

35 testing. 

2. The load cell is calibrated and the QAD software loaded. 
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3. The grips are Installed on the tensile tester with the serrated 
grip face being Inserted Into the upper jaw of the tensile 
tester and the jaw 1s closed. 

4. The gauge length is set such that the distance from the bottom 
5 edge of the grip face to the top of the bottom grip 1s 1 inch. 

5. One corner 90 of the hook material 18 present on the sample to 
be tested (Fig. 13) Is gently peeled such that the hook material 
is separated from the first substrate for a distance of 8 
millimeters from the side and edge of the hook material. 

10 6. The test condition for the tensile tester are set as follows: 

Crosshead speed: 250 millimeters/minute 

Full-scale load: 10 kilograms 

Threshold: 5 percent 

Fail criterion: 95 percent 
15 Gauge length: 1 inch 

Sample width: 2 Inches 

7. The weight of the clamp is tared out. 

8. The peeled edge of the hook material is Inserted into the upper 
jaw such that the edge of the grip face Is flush with the edge 

20 92 of the hook material. 

9. The longer portion 94 of the test sample is inserted Into the 
lower jaw such that the hook material Is positioned parallel to 
the edge of the lower jaw. The lower jaw 1s closed. 

10. The crosshead 1s started in motion. 

25 11. The peak load of failure is recorded. It 1s Intended that the 
mode of failure 1s that the hook material delaminates from the 
first substrate. Results are rejected if the hook 1s torn along 
the edge of the grip face or if the peak load Is below 2500 
grams -force.. 

30 

Shwr Strength 

This Is pass/fall test that determines the length of time the hook 
material of a fastening tape can stay attached to a first substrate. 

35 frmlpnwnt 

1. A testing rack 100, such as that Illustrated 1n Fig. 14, capable 
of fitting into a forced air oven which oven is commercially 
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available from Blue M Electric Co., Blue Island, IL under the 
trade designation Stabil -Therm". 

2. Bulldog #4 clips (3 Inches wide) with emery cloth on the 
clamping portion. The clips, without emery cloth, are 

5 commercially available from Publix Office Supplies under the 

trade designation 3 Inch Bulldog Clips. Emery cloth 1s attached 
through the use of adheslves. 

3. Nalgene bottles (6 ounces) having a 3/4 or 7/8 Inch cup hook In 
the top. The bottles are commercially available from Nalgene 

10 Brand Products under the trade designation wide mouth Nalgene 6 

ounce square bottles. 

4. Lead shot to produce a total weight of 1000 grams Including the 
nalgene bottle and clamp described as numbers 2 and 3 above. 

5. A loop material commercially available from Guilford Mills, 
15 Greensborough, North Carolina, under the trade designation 

LP086. The loop material 102 Is mounted on a solid surface 
cross bar of the testing rack Illustrated 1n F1g. 14. The loop 
material must be in good condition to ensure consistent 
engagement with the hook material. Accordingly, the loop 
20 material should be replaced frequently, desirably after every 

test cycle. 

6. An oven (such as the forced air oven described in the peel 
strength test) capable of holding the test rack illustrated in 
Fig. 14 which oven has a temperature of 37.8 ± 1*C. 

25 7. A testing facility having a temperature of 23 ± 1*C. and a 
relative humidity of 50 ± 2 percent. 
8. A balance readable to 0.01 gram and having a minimum capacity of 
1000 grams. 



30 Test Prowtore 

1. The sample to be tested 1s delivered to the testing facility and 
aged for at least 4 hours. The sample to be tested is attached 
to the testing rack such that the bottom edge of the hook 
material 18 present on the test samples is located 3/4" from the 
35 bottom edge 104 of the loop material as illustrated in Fig. 14. 

A clamp 106 1s attached to the bottom of the test sample as 
illustrated in Fig. 14. The test rack is placed in the oven. 
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2. A 1000 gram weight bottle (not illustrated) 1s attached to the 
clamp such that the bottles are hanging freely and such that 
there is at least 3/4 of an inch between the bottom of the 
bottle and the bottom of the test rack or oven floor. 
5 3. The samples are checked each hour noting which samples have 

failed. The test 1s run for a total of 20 hours. A failure 1s 
defined as the hook piece coming totally loose from the 
fastening tape. Results of the test are discarded if the hook 
and loop materials become totally or partially disengaged. The 
10 bottle, clamp, and ear laminate will be on the bottom of the 

testing rack or oven floor. The results of the test are 
recorded as a pass or a fall. 



Example I 

15 A fastening tape test sample is prepared as follows. A first 
substrate comprising a 23.8 gram per square meter polypropylene 
spunbond web is provided. The first substrate has a width of 14.6 
centimeters and a substantially continuous length. A hook material 
having a width of 1.27 centimeters (2.54 centimeter original width 

20 split to 1.27 centimeter) and a substantially continuous length 1s 
provided. The hook material 1s commercially available from Velcro 
U.S.A. under the trade designation CFN-22. Three beads having a 
diameter of about 1 millimeter of a hot melt adhesive commercially 
available from Flndley Adhesives under the trade designation H2096 

25 are applied to the non-hook surface of the hook material such that 
one bead 1s located in the center of the hook material and the other 
two beads are located about 4.5 millimeters from the center bead of 
adhesive. The hook material is applied to the first substrate and 
compressed at a pressure of 50 pounds per square Inch to ensure 

30 adhesion. 

A second substrate comprising a 57.8 gram per square meter 
spunbond/meltblown/spunbond (SMS) material 1s provided. The SMS 
fabric comprises two 21.25 gram per square meter polypropylene 
35 spunbond outer layers and on 15.3 gram per square meter polypropylene 
melt blown layer. The second substrate has a width of 15.24 and a 
substantially continuous length* The first substrate and second 
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substrate are laminated together through the use of a hot melt 
adhesive commercially available from Find ley Adhesives under the 
trade designation H2096. The hot melt adhesive 1s applied to the 
second substrate In a swirl pattern at an add-on rate of 0.0275 grams 
5 per square Inch. The first and second substrates are compressed 
together under a load of 50 pounds per square Inch to ensure 
adhesion. 



The laminate of the hook material, first substrate, and second 
10 substrate 1s subjected to ultrasonic bonding under the following 
conditions. A rotary ultrasonic horn and a rotary patterned anvil 
such as those described 1n U.S. patents 5,110,403 and 5,096,532 are 
provided. The peak-to-peak amplitude of the horn 1s 0.001 Inch (25.4 
micrometers) and 40 pounds -force are applied between the horn and the 
15 anvil. The speed of travel through the rotary horn and anvil 1s 

about 67 feet per minute. Suitable speeds of travel for the laminate 
are from about 0 to about 500 feet per minute, alternatively, from 
about 50 to about 200 feet per minute. As the speed of travel of the 
laminate Increases, the peak-to-peak amplitude of the horn 1s 
20 Increased to obtain desirable bonds. 

The ultrasonic bonding pattern consists of circular dots having a 
diameter of 0.064 centimeters spaced evenly over the planar surface 
of the hook material such that between about 2 and 3 percent of the 
25 surface area of the hook material is subjected to ultrasonic bonding. 

Test samples are cut from the laminate of the hook material, first 
substrate, and second substrate. The test samples are 2 Inches (5.08 
centimeters) wide and 2-3 inches (5.08-7.6 centimeters) long. The 

30 hook material extends across the width of the test samples such that 
the hook material 1s located 0.25-0.5 Inch (0.64-1.27 centimeters) 
froa one transverse edge of the test sample and 1-2 Inches (2.54- 
5.08 centimeters) from the opposite transverse edge of the test 
sample. That 1s, the test samples have generally the configuration 

35 illustrated in Fig. 13, with the understanding that the first and 
second substrates are coextensive. 
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The test samples are then subjected to the shear and peel testing 
described above. 

Control samples are prepared as described above with the exception 
5 that Control A has only adhesive attaching the hook material to the 
first substrate and Control B has only ultrasonic bonding attaching 
the hook material to the first substrate (due to the nature of the 
ultrasonic bonding it also bonds the first and second substrates 
together). The control samples are then subjected to the peer and 
10 shear testing described above. The results of this testing are set 
forth in Table 1. 

TABLE 1 

sample £eel 1 Shear 2 

15 1 5058 3 0/20 

Control A 4 4637 5 10/10 

Control B 6 3105 7 0/20 
1 Peel adhesion in grams -force. 

2 Shear adhesion failures/number tested. Thus, 0/20 Indicates 0 
20 failures out of 20 test samples. 

3 Average of 10 samples, standard deviation « 917 
4 Adhes1ve only 

5 Average of 99 samples, standard deviation » 989 
Ultrasonic bonding only 

25 7 Average of 20 samples, standard deviation = 982 

As can be seen from reference to Table 1, the presence of adhesive 
bonding alone (Control A) produces a fastening tape having generally 
acceptable peel adhesion but having unacceptable shear adhesion. The 
30 presence of ultrasonic bonds alone (Control B) produces a fastening 
tape having generally acceptable shear adhesion but unacceptable peel 
adhesion. The combination of the two types of bonding (Sample 1) 
produces a fastening tape having both acceptable shear and peel 
adhesion. 



35 



While the present invention has been described in terms of the 
specific embodiments set forth herein, those skilled 1n the art will 
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recognize numerous variations and alterations thereof which are 
intended to be within the scope of the claims appended hereto. 
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What 1s claimed 1s: 

1. A continuous process for manufacturing a fastening tape for use 
on a disposable absorbent garment, said process comprising the 
following steps: 

providing a continuous length of an interlocking material having 
5 a width and traveling 1n a first direction; 

attaching said Interlocking material to a first substrate 
traveling in said first direction to form a composite; and 

cutting said composite along a second direction to form 
fastening tapes suited for attachment to an absorbent garment, said 
10 second direction being substantially perpendicular to said first 
direction. 

2. The process according to claim 1 further comprising the step of 
slitting said composite along said first direction to form two si It 
composites* 

3. The process according to claim 2 wherein both said interlocking 
material and said first substrate are slit, whereby each slit 
composite comprises said Interlocking material and said first 
substrate. 

4. The process according to claim 2 further comprising the step of 
attaching said slit composites to a second substrate traveling in 
said first direction before cutting said composite and cutting said 
second substrate along said second direction at a location adjacent 

5 the location at which said composite 1s cut. 

5. The process according to claim 4 wherein said slit composites 
are laterally spaced from one another prior to being attached to said 
second substrate. 

6. The process according to claim 5 wherein said second substrate 
Is slit prior to said cutting step. 
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7. The process according to claim 6 wherein said second substrate 
1s slit between said two slit composites. 

8. The process according to claim 7 wherein said second substrate 
1s si 1 1 between said two slit composites along a sinusoidal wave 
pattern. 

9. The process according to claim 1 wherein said Interlocking 
material Is attached to said first substrate such that a longitudinal 
edge of said interlocking material is not directly attached to said 
first substrate. 

10. The process according to claim 1 wherein said Interlocking 
material is attached to said first substrate by both adhesive and 
thermal bonds. 

11* The process according to claim 9 wherein said interlocking 
material 1s attached to said first substrate by both adhesive and 
thermal bonds. 

12. A continuous process for manufacturing a fastening tape for use 
on a disposable absorbent garment, said process comprising the 
following steps: 

providing a continuous length of an Interlocking material having 
5 a width and traveling in a first direction; 

attaching said Interlocking material to a first substrate having 
a width and traveling in said first direction to form a composite; 

slitting said composite along said first direction to form two 
slit composites; 

10 attaching said slit composites to a second substrate having a 

width and traveling In said first direction to form a tape assembly Y 
said slit composites being laterally spaced prior to attachment to 
said second substrate; 

slitting said second substrate of said tape assembly in said 

15 first direction; and 
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cutting said tape assembly along a second direction to form 
fastening tapes, said second direction being substantially 
perpendicular to said first direction. 

13. The process according to claim 12 wherein said interlocking 
material is a hook material and has a width of from about 
5 millimeters to about 50 millimeters, said first substrate has a 
width of from about 15 millimeters to about 100 millimeters, and said 
second substrate has a width of from about 15 millimeters to about 
100 millimeters. 

14* The process according to claim 12 wherein said second substrate 
is slit between said two slit composites. 

15. The process according to claim 14 wherein said second substrate 
is slit 1n a sinusoidal wave pattern. 

16. The process according to claim 12 further comprising the step of 
attaching said fastening tapes to a disposable absorbent garment. 

17. The process according to claim 16 wherein said fastening tapes 
are attached to said disposable absorbent garment by sandwiching said 
garment between said first and second substrates. 

18. The process according to claim 12 wherein said interlocking 
material is attached to said first substrate such that a longitudinal 
edge of said Interlocking material is not directly attached to said 
first substrate. 

19. The process according to claim 12 wherein said interlocking 
material 1s attached to said first substrate by both adhesive and 
thermal bonds. 

20. The process according to claim 18 wherein said interlocking 
material is attached to said first substrate by both adhesive and 
thermal bonds. 



- 33 - 

SUBSTITUTE SHEET (RULE 2$ 



WO 95/05140 



.*joS94/09049 



21. A continuous process for manufacturing a fastening tape for use 
on a d1sp sable absorbent garment, said process comprising the 

foil wing steps: 

providing two continuous lengths of an Interlocking material 
5 having a width and traveling in a first direction, said two 
continuous lengths of Interlocking material being laterally 
separated; 

attaching said two continuous lengths of Interlocking material 
to a first substrate having a width and traveling in said first 
10 direction to form a composite; 

attaching said composite to a second substrate having a width 
and traveling in said first direction to form a tape assembly; 
slitting said tape assembly in said first direction; and 
cutting said tape assembly along a second direction to form 
15 fastening tapes, said second direction being substantially 
perpendicular to said first direction. 

22. The process according to claim 21 wherein the width of said two 
continuous lengths of Interlocking material 1s less than the width of 
said first substrate. 

23. The process according to claim 21 wherein said Interlocking 
material is a hook material and each continuous length of said hook 
material has a width of from about 5 millimeters to about 

50 millimeters, said first substrate has a width of from about ' 
5 15 millimeters to about 100 millimeters, and said second substrate 
has a width of from about 15 millimeters to about 100 millimeters. 

24. The process according to claim 21 wherein said Interlocking 
material is attached to said first substrate along less than its 
entire width to define unadhered edges. 

25. The process according to claim 24 wherein said unadhered edges 
are located along each longitudinal edge of the Interlocking 
material. 
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26. The process according to claim 21 wherein said tape assembly 1s 
slit between said two continuous lengths of Interlocking material. 

27. The process according to claim 26 wherein said tape assembly Is 
slit between said two continuous lengths of Interlocking material 1n 
a sinusoidal wave pattern. 

28. The process according to claim 21 further comprising the step of 
attaching said fastening tapes to a disposable absorbent garment. 

29. The process according to claim 21 wherein said Interlocking 
material is attached to said first substrate such that a longitudinal 
edge of each continuous length of interlocking material is not 
directly attached to said first substrate. 

30. The process according to claim 21 wherein said Interlocking 
material is attached to said first substrate by both adhesive and 
thermal bonds. 

31. The process according to claim 24 wherein said interlocking 
material Is attached to said first substrate by both adhesive and 
thermal bonds. 

32. A fastening tape for use on a disposable absorbent garment, said 
fastening tape having a width, a length, a first transverse edge and 
a second transverse edge, said fastening tape comprising: 

a first substrate having a width; 

an interlocking material attached to said first substrate and 
extending the-ent.1re width of said fastening tape. 

33. The fastening tape according to claim 32 wherein said first 
substrate defines the width and length of said fastening tape. 

34. The fastening tape according to claim 32 wherein said 
Interlocking material is longitudinally spaced from both said first 
and said second transverse edges of said fastening tape by a distance 
of at least about 2 millimeters. 

- 35 - 
SaWfraiff SHEET {RULE 28) 



WO 95/05140 



PCT/US94/090*^ 



35. The fastening tape according to claim 32 further comprising a 
second substrate attached to said first substrate, said first and 
second substrates defining the width and length of said fastening 
tape. 

36. The fastening tape according to claim 32 wherein said 
interlocking material is longitudinally spaced from both said first 
and said second transverse edges of said fastening tape by a distance 
of at least about 8 millimeters. 

37. The fastening tape according to claim 36 wherein said second 
substrate 1s unattached to said first substrate in an area In which 
they overlap. 

38. The fastening tape according to claim 32 wherein said 
interlocking material is attached to said first substrate such that a 
longitudinal edge of said interlocking material is not directly 
attached to said first substrate. 

39. The fastening tape according to claim 32 wherein said 
interlocking material Is attached to said first substrate along less 
than Its entire width to form an unattached edge. 

40. The fastening tape according to claim 32 wherein said 
interlocking material 1s attached to said first substrate by both 
adhesive and thermal bonds. 

41. The fastening tape according to claim 39 wherein said 
interlocking material Is attached to said first substrate by both 
adhesive and thermal bonds. 

42. The fastening tape according to claim 40 wherein said thermal 
bonds cover from about 1 to about 20 percent of a surface area of 
said Interlocking material. 
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43. The fastening tape according to claim 42 wherein said thermal 
bonds cover from about 1 to about 10 percent of a surface area of 
said interlocking material. 

44. The fastening tape according to claim 43 wherein said thermal 
bonds cover from about 1 to about 5 percent of a surface area of said 
interlocking material. 

45. A fastening tape for use on a disposable absorbent garment, said 
fastening tape having a width, a length, a first transverse edge, and 
a second transverse edge, said fastening tape comprising: 

a first substrate having a width; and 

an interlocking material having a width, said interlocking 
material being attached to said first substrate along less than its 
entire width to form an unattached edge. 

46. The fastening tape according to claim 45 wherein said 
interlocking material is attached to said first substrate along less 
than its entire width to form two unattached edges. 

47. The fastening tape according to claim 45 wherein said 
interlocking material 1s longitudinally spaced from both said first 
and said second transverse edges of said fastening tape. 

48. The fastening tape according to claim 45 wherein said 
interlocking material 1s attached to said first substrate by both 
adhesive and thermal bonds. 

-49. A fastening tape for use on a disposable absorbent garment,- said- 
fastening tape having a width, a length, a first transverse edge, and 
a second transverse edge, said fastening tape comprising: 

a first substrate having a width; and 

an interlocking material having a width, said interlocking 
material being attached to said first substrate by both adhesive and 
thermal bonds. 
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